HIGH  SCHOOL  AND  UNIVERSITY 
MATRICULATION  EXAMINATIONS  BOARD. 

DEPARTMENTAL  EXAMINATIONS,  1929. 


GEOMETRY  3. 


Time  — Three  hours. 

Values. 

4 1.  (a)  The  coordinates  of  the  ends  of  the  base  of  a tri- 

angle are  ( — 2,  3)  and  (4,  — 1)  and  the 
length  of  the  median  drawn  to  the  base  is  6. 
Find  the  equation  of  the  locus  of  the  vertex. 

7 (b)  Find  the  equation  of  a straight  line  in  terms  of 

the  length  of  the  perpendicular  upon  it  from 
the  origin,  and  the  angle  the  perpendicular 
makes  with  the  axis  of  x. 

4 (c)  Change  the  equation  Sx  Ay  = 12  to  the  form 

obtained  in  (b). 

2.  Attempt  three  parts  only. 

(a)  Three  vertices  of  a parallelogram  are  (3,4), 

( — - 3,1)  and  (5, — 2).  Find  the  coordinates 
of  the  fourth  vertex, 

(b)  Find  the  area  of  the  triangle  made  by  the  axes 
and  the  line  through  ( — 3, — 4)  and  ( — 8,7). 

(c)  Find  the  equation  of  two  lines  passing  through 
(2, — 5)  one  of  which  is  parallel  and  the  other 
perpendicular  to  x — 2y  — 10  = 0. 

(d)  Find  the  equation  of  the  straight  line  passing 
through  the  intersection  of  y = 7x  — 4 and 
y = — 2.^  -f-  5 and  making  with  the  axis  of  x 
an  angle  of  60°. 


Values. 


4 


5 

5 


7 


7 


3.  Attempt  three  parts  only. 

(a)  Find  the  equation  of  the  tangent  to  the  circle 
X-  + 'if  = at  the  point  {x^,  'yf. 

{h)  A circle  passes  through  the  origin  and  the  point 
(9,3)  and  has  its  centre  on  the  line  x — 2/  = 
Find  its  equation. 

(c)  Find  the  length  of  the  tangent  drawn  from  the 
point  ( — 3,- — 7)  to  the  circle 
x^  -\-  'if  — 4x  — lOy  = 17. 

{d)  Find  the  equation  of  the  circle  having  for  its 
centre  the  point  (5,3)  and  touching  the  line 
4.T  + 3?/  — 70  ==  0. 

4.  (a)  What  is  the  latus  rectum  of  the  parabola 

2f  ===  3x? 

What  is  the  equation  of  the  directrix  of  this 
parabola? 

(h)  Find  the  locus  of  the  point  of  intersection  of  two 
tangents  to  the  parabola  = 4ax  which  are  at 
right  angles  to  one  another. 


5.  Attempt  one  part  only. 

(a)  Find  the  equation  of  the  parabola  if  the  equation 
of  a tangent  to  it  is  4y  = 3x  — 12. 

(h)  Find  the  equation  of  the  straight  line  that  touch- 
es the  parabola  y^  = 12x  and  makes  an  angle 
of  45°  with  the  line  y = 3x  — 4. 

6.  (a)  Show  that  the  sum  of  the  focal  distances  of  any 

point  on  the  ellipse 


is  constant  and  equal  to  2a. 

{h)  Show  that  the  locus  of  the  foot  of  the  perpen- 
dicular dropped  from  either  focus  of  the  ellipse 

— + — = 1 on  a tangent  is  a circle  on  the  axis 
^ 

major  as  diameter. 


Values. 

7 7.  The  equation  of  an  hyperbola  is  9x^  — 102/^  = 144; 

find  the  axes,  distance  between  the  foci,  the  eccen- 
tricity and  the  latus  rectum. 


8.  Attempt  huo  parts  only. 

6 (a)  Find  the  equations  of  the  tangents  to 

4:x^  -f  = 25  which  are  parallel  to  the  line 
X -\-2y  — 7 = 0. 

6 (b)  The  foci  of  an  ellipse  are  (3,4)  and  (9,4)  and  the 

ellipse  is  tangent  to  the  o:-axis  at  the  point 
(6,0).  Find  its  equation. 

6 (c)  Prove  that  at  any  point  on  the  parabola  Aax, 

the  tangent  bisects  the  angle  between  the  focal 
distance  and  the  perpendicular  on  the  direc- 
trix. 


